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Preliminary Amendment dated September 24, 2003 
Amendments to the Specification 

Kindly amend the specification as follows: 

Page 1, between the title and the heading "BACKGROUND OF THE 
INVENTION", insert 

- CROSS REFERENCE TO RELATED APPLICATIONS 

This is a divisional application of application Serial No. 09/933,672, filed August 
22, 2001, which is a divisional application of application Serial No. 09/055,186, filed 
April 6, 1998, now U.S. Patent No. 6,301,649 B1, which are hereby incorporated by 
reference in their entirety for all purposes.- 

P/ease replace the title with the following amended title: 

METHOD OF ACCESSING MATRIX DATA SEMICONDUCTOR CIRCUIT WITH 

[[AN]] ADDRESS TRANSLATION CIRCUIT THAT ENABLES QUICK SERIAL ACCESS 

IN ROW OR COLUMN DIRECTIONS 

Please replace the paragraph beginning on page 2, line 20 with the 
following amended paragraph: 

A synchronous DRAM (or SDRAM), which has starts to come into wide use 
recently, mostly takes a configuration in which memory units called "separately- 
accessible banks" are provided in plural form. A two-bank configuration is commonly 
used for the synchronous DRAM. Data on word lines (i.e., rows different from each 
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other) different from each other every serial bit in a row direction can be taken out by 

using the two banks. However, even the memory having the two-bank configuration 

cannot obtain serial access to different word line information every bit. Since a 

succession of page access in a row direction is basically defined as a basic operation 

even in the case of the field memory used as a TV-dedicated memory, a high-speed 

serial access in a column direction cannot be implemented. 

Please replace the paragraph beginning on page 3, line 20 with the 
following amended paragraph: 

Items of data specified by a (where a: natural numbers) continuous X addresses 
and having the same Y addresses are successively written into or read from the 
memory cells arranged in the X direction, which are specified by X addresses 
corresponding to 1 + knth (where k = 0, 1 , 2, ...) in one of the banks. After all the data 
have been written into or read from the specified memory cells, the corresponding data 
are successively written into or read from the memory cells specified by X addresses 
corresponding to 2 + knth (where k = 0, 1 , 2, ...) in anther another one of the banks. 

Please replace the paragraph beginning on page 5, line 8 with the following 
amended paragraph: 

Fig. 16 is a circuit diagram showing an address translator on the assumption that 
the configuration of each individual bank is employed as in the first embodiment; 
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Please replace the paragraph beginning on page 6, line 17 with the 

following amended paragraph: 

Fig. 2 is a diagram showing a memory comprised of a collection of memory units 
univocal l y unequivocally selected by X addresses of X = 0 through [[N -1]] N - 1 and Y 
addresses [[of]] Y = 0 through M - 1 . In the subsequent description, the memory shown 
in Fig. 2 will be considered as an illustrative example. Incidentally, information stored in 
a memory unit selected by an address (Xi, Yj) will be defined as D(Xi, Yj). 

Please replace the paragraph beginning on page 7, line 23 with the 
following amended paragraph: 

In the TV screen and the PC's CRT screen as described previously, the X 
addresses correspond to the line addresses and the Y addresses correspond to the line 
bit addresses, respectively. Fig. 2 may be considered to be one wherein the screen is 
shifted by 90 degrees. The relationship between the memory units and the addresses 
shown in Fig. 2 remains unchanged. As shown in Fig. 3, Y addresses are constant and 
memory units are collected or compiled by adjoining k (where k: arbitrary integers and 
will be omitted subsequently) in an X direction. As a result, compiled small collections 
or sets will be defined as B(i, j) (where i and j: arbitrary integers and will be omitted 
subsequently). Thus, the X direction is divided into (N - 1)/k. Now consider where 
when i is kept ate-keep constant, sets of B(i, j) at the time that j are odd, and [[are]] 
defined as La(i) and sets at the time that j are even, are defined as Lb(i) in Fig. 3. 
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When j of B(i, j) are even, sets of B(i, j) are shaded and the sets remain surrounded by 

frames when j of B(i, j) are odd, respectively as shown in Fig. 3. Thus, La(i) correspond 

to shaded sets of B(i, j) at the time that i are constant, whereas Lb(i) correspond to 

frame-surrounded sets of B(i, j) at the time that i are constant. For example, the sum of 

La(0) and Lb(0) is equivalent to a set of memory units having addresses of Y = 0. 

Please replace the paragraph beginning on page 8, line 19 with the 
following amended paragraph: 

In Fig. 1 , the numbers of La(i) and Lb(i) are respectively arranged as q in the Y 
direction. Namely, since the maximum addresses of the bank-0 and the bank-1 in the Y 
direction are respectively M - 1 , B(i, j) provided by k bits in the Y direction are arranged 
as q = (M - 1 )/k in a page direction. As also shown in Fig. 1 , La(0) through La(q - 1 ) are 
arranged in a first row in the Y direction of the bank-0 , and La(q) through La(2q-1) are 
arranged in a second row of the bank-1 (it is a key point that they are not arranged in 
the bank-0 identical to La(0) through La(q - 1)). Similarly, La(2q) through La(3q - 1) are 
arranged in a third row of the bank-0. On the other hand, Lb(0) through Lb(q - 1 ) are 
arranged in a first row of the bank-1 and Lb(q) through Lb(2q - 1) is arranged in a 
second row of the bank-0. Similarly, Lb(2q) through Lb(3q - 1 ) are arranged in a third 
row of the bank-1. 
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Please replace the paragraph beginning on page 13, line 17 with the 

following amended paragraph: 

First of all, according to the present invention, the leading access bit is 
equivalent to data D(0, q) of Y = q and X = 0 in Fig. 2 and corresponds to the leading bit 
in B(q, 0) of La(q) in the bank-1 . This D(0,Q) D(0. q) will first be read as the leading bit. 
Similarly, the next read data Biker) D(1 . q) is equivalent to data positioned next to D(0, 
q) in B(q, 0) of La(q) in the bank-1 . This data is read as the second read data. 
Similarly, the read data D(2, q) after D(1 , q) corresponds to data located next to D(1 , q) 
in B(q, 0) of La(q) in the bank-1 . Thus, since the leading bit to kth read data D(k - 1 , q) 
are serially arranged in B(q, 0) of La(q) in the bank-1 , the total k bits in the column 
direction can be serially accessed at high speed over the range of D(0, q) to D(k - 1 , q) 
in accordance with a circuit operation similar to the page mode (high-speed serial 
access) in the row direction. 

Please replace the paragraph beginning on page 16, line 1 with the 
following amended paragraph: 

Further, the write operations described in the bank-0 and bank-1 are sequentially 
performed until [[till]] La(15) as indicated by arrows in Fig. 9. It is thus possible to write 
the serial bits arranged in the row direction in the address map of the memory shown in 
Fig. 8 at high speed (provided a page access in the row direction). 
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Please replace the paragraph beginning on page 16, line 11 with the 

following amended paragraph: 

Fig. 1 3 shows an example of a line access of X = 0 to X = 1 5 in Fig. 8 at Y = 0 as 
an example of the serial access in the column direction. In Fig. 13, all of the bits of Y=0 
are located in the collections or sets of La(0). The serial access is started from the 
leading bit D(0, 0) in B(0, 0) of La(0) in a bank-0 and made up to D(3, 0) in accordance 
with arrows in Fig. 13. As indicated by an arrow a[[.]] in Fig. 13, D(4, 0) in B(0, 1 ) of 
Lb(0) in a bank-1 is accessed. After the access has been made up to D(7, 0), D(8, 0) in 
D (0. 4) B(0, 2) of La(0) is continuously accessed in accordance with an arrow b in Fig. 
13. In accordance with the similar operations subsequently, the serial access is 
sequentially performed to reach D(15, 0). 

Please replace the paragraph beginning on page 18, line 19 with the 
following amended paragraph: 

Since RAS/ and CS/ are low in level, ADD at the time of the leading edge of CLK 
is captured as an X address Xi in synchronism with the leading edge of CLK. Since BS 
is [[high]] low in level at this time, a word line WLIi of the bank-1 is started up. An 
access to the word line WLIi is performed at time t6 or later." 
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Please replace the paragraph beginning on page 18, line 24 with the 

following amended paragraph: 

At this time, data DOi + 1 in a memory cell unit selected by a column line YOi + 1 
in synchronism with the leading edge of CLK is transferred to an I/O circuit E [[G]] 
through the data bus G and outputted from I/O. 

Please replace the abstract with the following abstract: 

A method of accessing matrix data of a semiconductor memory having memory 
banks i s disc l os e d . The memory banks each having memory cells arranged in X and Y 
directions, a Y decoder for selecting Y-direction addresses of the memory cells and an 
X decoder for selecting X-direction addresses of the memory cells [[are]] A predicated on 
a memory hav i ng the memory banks being operable independently independent form 
one anoth e r . Items of data specified by a specified number of continuous X addresses 
and having the same Y addresses are successively written into or read from the 
memory cells arranged in the X direction, which are specified by X addresses 
corresponding to 1 + knth (whor e k ■ 0, 1,2, ...) in one of the banks. After all [[the]] 
data have been written into or read from the specified memory cells, [[the]] 
corresponding data are successively written into or read from the memory cells 
specified by X addresses corresponding to 2 + knth in anther another one of the banks. 
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